esp@cenet document view 



1/1 ^— is 



MANUFACTURE OF NONVOLATILE SEMICONDUCTOR MEMORY DEVICE 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 
- international: 



JP1 1103033 
1999-04-13 

IKEDATADASHI; YAMAMURA YASUHIRO 
SONY CORP 



H01L27/115; H01L21/76; H01L21/8247; H01L29/788; H01L29/792 
- european: 

Application number: JP1 9970263944 19970929 
Priority number(s): 



Abstract of JP1 1103033 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a nonvolatile semiconductor memory device of 
an NANDtype, using self-aligned shallow trench isolation(SA- 
STI) cells, which can remove a phenomenon such that a 
trench-type element isolation region end is positioned outside 
of a floating gate electrode end for suppressing defective 
memory cells caused by the phenomenon. 
SOLUTION: A CVD Si02 film 14 and a polysilicon film 13 are 
subjected to a patterning process to form a pad 30 for a 
floating gate electrode, trenches 33 are made into a surface 
of a semiconductor substrate 1 1 with the use of a pad 30 
having an HTO film 31 and an Si3 N4 film 32 deposited 
thereon as a mask. Then a resultant structure is subjected to 
a thermal oxidation process to form a thermal oxidized film 34 
having thickness such that the positions of interfaces 
between the oxide film on the trenches 33 and the 
semiconductor substrate are located on a channel center side 
of the end of the pad 30. 
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[WP1»#«>«B] 

'>ft< £ t>*trE*i «>ift»JK*5j:twwiB*«*^y 

'>ft< £ t)flE7D-f>f>^y- ht^if 

y -ir/KD^-Y^/ucp J: 5 ftJR«*>JISBMfc 
S XS 5 d £ «: W« ^SSStt 

[»*ig2] SfttB*lC0j|S6*JRtt, CVDSi0 2 i 
D S i 0 2 JB<Z>5*>* ^"fiX^— *OSMkflti, CVD 

T, 



(2) 1-103033 
4>ft< ^^^jffi^i^|fe^joJ:t/ttJf5^^ Q B s v-y ^> 

'>ft< t^WE:?*--^-* v^y- hmsffl^s/ kw<z> 
at, 

7X-7Xj;f V t>ittl ^7X-7X^fy ^ffi 

±«Mfc*3&*, (WE:?*— ^-f Tsiff— hliffl/^ k« 

nie & t98s» 2 oftiM** (o#®ttt j: o ;* * y t^o 

[IS*J16] ffrlE*l^*fe»Rtt, CVDSi0 2 K 
•e*>5ri:*r4*»i:r5, 5 fcEtt<fc*JM8«:¥ 

*ttE*»«0»SS*«fc. 

[0 0 0 1 ] 

Jtf [*9§0>JR-f SfiW#^] *«*tt^F»5Stt*«fl:E« 
[0 0 0 2 ] 

^c2-r w hlMO S h7^^(DT^ft 

^ ^E- y -fc^Sr^^fcE PROM (Erasable P 
rogrammable Read— Only Mem 
ory), EEPROM(Electrically 
40 Erasable Programmable Rea 

d— Only Memory) , EEPROMO 

-SS*ifcS:S5, 775X^1^^^ (Flash M 
emory) «jfl*0SA,|£HH8 £*U *Jflfl£fcftSjh/0^ 

[0 0 0 3 ] ±MLfc:7 7 r>a^y tt, NORM 
^y^^p^y i:NANDf77s/v'a^^yi)^ 
9 , — mWn—T-C hiMOS h7> 

50 hiMOS h^v^^^fcfcS^^eyir/u^r^^-tirr 
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6 B a L it N A N D -tr ; u ^ — o <D ^ ffi i? ^ t ft o T 1/ > 6 t> 
OT-&£ 0 :©S<i:NANDl77^^a^^!;il N 

[0 0 0 4 ] *mmi7 7 y*>***)> &BJfLT6B3§ 
NANDl77 7V'^^ ; t^NANDt^S 
fiO-Otir, I E DM Tech. Dig. 199 
4, p p 6 1-6 4ULffi^£ixT^6. 5R^#8t$f«6 

-e-fftl-^fifc-r^ S A - STI (Self-Aligne 
d Shallow Trench Isolatio 
n) t;^|^f:N ANDS77 y =e V frtbh* 

[0 0 0 5 ] NANDftyu^LtiT), JbifcLfrSA- 
STlt;^*fili, i7l07tJ: otehnX-tbZ* Z 
ZX\ 0 7 (a) ttS A- S T I i?;KD$ElB&5pffi0t\ 

(b) lj:|7 (a) OA-A», BP^^^E- y t/U0 7 0 

( a ) {C7^-f £ 9 [c, SA-STIt;Hl t'j/F8i 

y-^^tf?— hlMO S h7 v J: 5 

^eyt/u^, y — ^7^yii5i:, y — ;* 9 >%v>w<vm 

[0 0 0 6] 5B^^K««ri, 0 7 (b) 
tc, f •r*;Hi*fi07D-f >f ht««»l: 

COT^So i7 (b) {c^-r^pi-, as^stsi 

^LPCVDS i 0 2 ^tI^7P-f^y/y- 

HlwMi«, :7n— yyy~ htt««iafflo# 

[0 0 0 7 ] _bi£ LtSA-ST I ir/U^tStf-r^V V 
/U— /UCO^W^DXTffe (Minimum Featur 
e Size) F^RtM"**, iILfcSA-ST I 
-fer/ucoy V t/KDiaAll 17 (a) {c^-f X 5 

tC «IftWftfM*Effl-T?fcS. A=4F 2 t*Kff"t*# 
5„ ^oT\ S A- S T I ±/U\ZiS^X. ^^V-tJlsCO 

*/h*XTfttO«|!lrt-C*t>i«*a{kLfcNAN 

Di77 y asflsft-c* s e 

[0 0 0 8] — ? * >? p ygS^ft/Mii- 

$r-7P-f^y^-MKWLt, :7P— 
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«0UL«»«rKWft< £1>, 7P-r^^-hi 

[0 0 0 9] n^T*, J^LfctgjftO, SA-STIt 
/<? ;^ffl^NANDl77S'^^*yffc5, ^F^^ 
tt**#|B«JS«^>»Ja*«fe*r, H8-HiO*#B8b 
Tift83-f£o £"T, 08 (a) {C^-f^pM, N AND 
l77r>a^i)o^y -fe^«B4r«3Z2HI*»«i:*: 

Sfin*si:, mmtm&m^x, 7n-f^^ 

- h Imo S h 7 y ^ to h y *;^l6ftJRI-t 5 , V 

£ !K 7n-f^>/y-HiitS, 5F*B«*rK— 

^ ^{cj;^ CVDSi0 2 il4^n 9 

[ooio] fttc, 0 8 (b) fc^-f £ 5 7^- hy 

7/77^S»^^t, CVDSi0 2 J|l4/^y 

*y y =rymi 3/^- hK-ftmi 2 ^--y^L 
t\ *f»t««wc vds i o 2 ii 4/d?y ^>y a 

yjgil 3/y- hMHblill 2«rl**U jg^T^-~ 

y/^ntcvDS io 2 ii4/#y^y aymi 3 

^s/^fc««-rs**t*«>/t:JRItft«:1Tv^ h yy^ 

1 5«0»c«RH8e-fb«l 6Sr«j«-rs. ft*5, z.<n$&mt 
p#fc, #y ^yy p^ii 3W%£hmt£tis BRfbRi 

ay (B) ^ft^^^^Alt, *f»t««Oh 

[0011] &tc. 08 (c) tc^-Tcfc 5(-> MECV 
Dj&^tCj:!?, LPCVDSi0 2 Jgl9^LT, 

3.BI^S:L PC VD S i 0 2 ^1 9T*S#>i£tPo 
[0012] »c(c:, 0 9 (d) {c^-rJ:5(c, lpcv 
DSio 2 ^i9, ^yyy pyii 3 Jboc vd s i 

0 2 m 4#axmm<kKi i^x-y^^y? u, lp 
cvDSio 2 ffii9o*itii^, ^y^yavai 

3 7)M^*»IS<^ttf i: ft 5 * T-^ ^ f '< y ? 

s 0 s i o 2 m/s i 3 n 4 i/s i o 2 m-e 

*«sns, ^y^-^yoNOg20$:Mt5 o ft 

HtBtt^Hft-rs^, 7t hy 7^77>rSMffl^ 
5^ T, S A- S T I irA-GD;*^ y -fer/ufflSgAi^OY # 
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D ONOI2 0 ^r^tSo 

[0 0 13] m 9 (e) iZT^-rX 5l-> yo-x 

*f hlMO S h7 >i?Xf0>a > h yl^ — 

tt, HB«:«»i"S*, >^yt/us^ws i 2 12 2 

/#u^y 3»B2 i/y>*— #y onoH2 o/# 
y isv a ygi hMi 2^?, ai^Mos h 

7>^^lws i 2 JR22/2j?y^y3 >^2 i/ 
#y ^y nygi hKffcJBi 2&^*--v^ 

RMOS h5^^8©y-h«i««:»«L» 

So Jg CVDSi0 2 JR<D*«fL;fcjL ^fe 

S'a VJR<0±£«L /^KHPO»a*tffot, SA- 
ST I t/i/^l/^NANDS77 s/v-^^y £rf£gi 

[0 0 14] L^L^^b, ii$U:NANDl77j/ 

5 ^o^ B B 0 ^ y ^ y M , #y->y=a 
yii 3«iigo^y v-y 3^ojR*-fbBi«*3i[*i:oafc 
vnjcj: 19 , b ly^^i 5®m<Dmmitmi e t#v v-y 
=*>>mi3 uat^mmitm 1 7 owta*** < »/* 0 , 

i9 (e) OR^ptotfc^rH-cfcSH 1 0 (a) fc^-TJ; 

s#y s^y 3««o^«iott«fcfts^-^-fe5r 

7n-7^y^-h*iB^ ^^yt;u 

[0015] Hi 0 (a) (c^-fj; 5ft^y v-y ^vjg 

l 6 k^mftm&Ll l ^JHttl^oR||:t7ts/ h 

(Fowler— Nordheim Tun 
n e 1 1 i n g) a*Sr*Jffl Lfc*«f«i« 1 U^7 
p-7^^-Mi^ifaAlt, L^iMKtt 
jEti^D^rtTofc^^e y -fr;KZ>, ISttt-T— ^tt^W 
feitS^^ y Bio 
(b) tc^-TJ: 5#t><£>i:fc£o r«)J;5^IStt» 

7p-7^^-hti«»:^r, v-^iKi/ 

9 1B«^— ^4r^b<K^Hi-frftt^ ; ey-fe^, 
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[0016] 

77J/Va^^y (7>»ig*»{-i3 W <5 S A— S T I ±/U 

li/^y^ # y y 3 >jr«ib<z># y^yay^ 

A% BfW^fi^^ey-t^oSl^^i^MJH^ficSJSR^ 

yt/^4^Wltt, SA-STIt/^ffl^tNA 
[0017] 

1 6 N A N D lo^F^^tt^Et gf oSit^l: 

wwR&^ja-rsxa^, 7n-7^^-hti^t 

5, ^^tp^^y^^MMtSIg.!:, 

a s/ya ^JBLLtcs i <Di&mm*wtf&-r sii^ 

30 --y^ir, 7B-f-fy^-niffl^yK««: 
MtSlS^, '>^<i:t>7P-7^y/^h^ 

iff- bWmm^y K»*^^^ £ It, »*(4^7X 

«»H'<3> KMl^ S 2 offiil^: J: 9 ^ 

JR £ m f& ir Z> X U t £ * -T 5 - £ Sr ^ f S t> ^ f*> 

So 

[0018] *fc, *5SP«7>^»*14^«:|a«|geo 
5<? *->y =V^Ji{cmi »J6»«4r*J«-*-«Ifi£, 



(5) 



11-103033 



y K*^*«»^ y = vflUBKlc » 2 

ft, Jixt^Ja^fiiac^fer-^ftl-rs^i:^, 7*— ^ 

^yt;KZ)tt^7P-f-f y^y- h«*is«5tt 

l\> ±*Oft#Ri6#ifcftJfl^S£, **y-fc/u 

[0020] 

oBBrtB LfcB 8 -Hi 9 ^co^iS^^i: [fa«a>*MS 
[0021] Xlfcojgttffil 1 

*SgJU^fl?*6OTtt, S A- S T I ir/Uftffll^fcNAND 

I77iy^a^^yt*)5, *»»t£*»#«a«RS0> 
MJS*tt«c*»«ftiBfflL«:W"Cfc5, ^Hlril^J: 
tfg|2ft#HBLTR9i-r<&o £i\ 01 (a) tc^-TJ: 

D-f^y^- hlMO Sh7 IsisXfO h V^/Hfe RF^I7- 
tC-TS, y-h«fkKl2tR*ftl0nm 



^7?— hfiffi^-TS, H*K)4 0 0 nm*iS<D, ^ 

cOjf&j^SI, Wil^ECVDjfe^iaS, CVDSiO 
2 SI 4ftfltfffljl 0 OnmiStatSo 

[0022] Hi (b) fc:«-*-J; 5lc, 7* h y 

yy?7-fa««r«^t, cvDSio 2 Ri4/jj?y 

ds i o 2 Ri 4/d?y s^y avjRi 3ftB**u, sa 

-STltyu (B7#S) 05R^HB4fift«5 , CVDS 
io 2 IK i 4«y^y3 i 3 \z & z> y n — ^ ^ > 

hSSIffl^^ KS3 0^j$t5o &*3, CVD 

s io 2 Ru/^y^yayjRi 3<zv^--v^j$ 
tc:, *^#««*W>#ys/y = vjgi 3Tco»^y- h 

2^x 7 fy^^tifc^l < i:^ort)J:i\ 
[0 0 2 3 ] » 2 OjffegJB, Wx.(i^CVDft 

(HTOfe) ia5J|l|»10nmiI^HTOl3l 
^^)HTOl3 1 J:(7)iffCVDfe|:J:6if^l 

0 n miS^S i 3 N 4 ^3 2 £ TlSfiS; £ tl Z>$&mm& 

f 2 0jf6tJi^MtsHTo^3 

112* 77$/^a^^y(0»^|C7D»T>f>'^^- 
httffi«fc 9 flrf^S i 3 N 4 J^3 2«tlt, S i 3 N 

4 132^{:f>7^^t, **y-fe/u#»»fM-« 
S,«ftfi- *ft^)t«>o, «^«ffiihJRi:ft«t>0"tf*, 
5. -*\ SS 2 *S i 3 N 4 H32 

y^y 3 yRi 3 ftSR»ftLr»«-#-sjR«ftjBiftffl^^ 
[0024] ^(;, Hi (c) tc^-T^plc, — x 

S i 3 N 4 J^3 2, H TO/813 1 , h 

1 2ft^^^>^-r^^ii&pt^*^7 p ^x^^iy^ 

BAM (h^f) ft^rf£fc£><7^ S2M^ 
7 X-r 3i ^ > ^ £ CO 2 J&Pg^j^tt:/ 7 X-r 3i y 
^^yiZ&y), SS«5 0 0 nmift(O«Phl/>f 3 
3S:»«t5o ft*5, ±iLtECRxjxfy^g f | C 

CHI 1 «» oa^tt^7 X-e 3i 5/ 5=- v 
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seem 
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W ( 2MH z ) 



RF^!7 — 
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12 0 



seem 

4 seem 
0.5 Pa 
1 2 0 0 W 

7 0 W < 2MH z ) 

yf>?l:J:D}Tfon5or\ » 2 eDjfeSJRrfcSH T 
0*3USi3N 4 l!32i^ 7P-r^W- 

[0 0 2 5 ] Wft^Xvx^fy^w h 

»l3 4^Mt6 e :^M3 4^II1 
h uyf3 3^®^(c*5it^^^^S«l l ^SRBMkiR 
3 4 £<7)#ffi>|£g£:7u-jr^ v^y- htiffl/^ K 

£15 3 o^MifitJ: ^ft^fAMWSSM 

t\ Witti^ov (B) -Y^-^^r-Y^-^iiALT, 3?^- 

(TEOS^3 5^£>^j/f 
CHF 3 

C F 4 JfXffi&i 
A r ZfXffi& 

RF^!7 — 

[0 0 2 8] &tc, |2 ( f ) (c^-TJ: m*.l£TK 

iaCVDfe(aDMt6, Rf«6nmSS(DHTO 

i 3 N 4 ■ fRBMbffiJwJ: -LfSS i 3 N 4 flH£g£ 

f&-fZ>, -<y^-#yoNOJR2 0S:Mt5 B 

Bffitt 5*** 7t hliy^77^g^ffl^ 

t^SB»»©-f y ONOB2 0 t»*t5. *r 

y v-y a vflH2 l*5J:V^y KJR, WittWS i 2 
12 2^ritS-rSo 
[ 0 0 2 9 ] ^ofli, Hffi*rflftt"*"5#, SA-ST 
I t/^^^y-fe/HBOTS i2 J^2 

R21A — # y 0N012 o/# y y 

>KfWRl2^ S A- ST I t/U©lRMO 

s h7^i?»OTS i 2 ^2 ^>-^2 
l/^ye/y^yRi 3/y- h»ftRi 2 

t^o Htc^com, cvDSio 2 «©«att«, * 
jh221hik*is<omos h7>^^«oM, srate^j^ 
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[0026] H 2 (d) (c^-TJ: 5{c, «ttf, 

TEOS (Tetra ethyl or thos i 1 i c 
ate) ^^It^tSECVDftia "9 > ttffft 4 
0 0 nmgt^TEO S^3 5&±£SU h U->^3 3 
*B^;7a— -r-f hiSffl/^ K95 3 O^^TE 

OSH3 5t*i^Cp 0 
[0 0 2 7 ] 12 (e) (C/TfJ: 9 [C , TEOS 

/<? i35^ 7 d -7 -f v ^y- h iiffl^ y 3 0 O 

CVDSi0 2 gl 4t5j:U J 7P-7^ hl^ 
ffl^S> KB5 3 0tt!lBE<Z>HTO«3 USi 3 N 4 i3 2 

!X^U TEOSi3 50«f^^yv'yn>|i 
3 0JR*ot*J:!3T*^ hKteBIl 2 J: I? te_h 

3 0 seem 

5 0 seem 

10 0 seem 

2 4 0 Pa 

5 0 0 W ( 1 3 . 5 6MH z ) 

— *>a >m<nm£. /^Kd-P©»filfS:ff-3T; SA 

- S T I t/U^l^NANDl77 ^^^^ty Srtfs 

J<? [0 0 3 0] MltNANDl77^^a^^y(7)Sl 

*6*JfcK*5^Tti\ 12 (f) wp^wt^ir^^i 

3 \C7^-TX 5 (-> h U 3 3±«^iStf S««YbJBl3 

y— htt*-C*>S#y i^y 3«aio&f J; 

ttfflLfcBlO (b) <D£5te9£ih&&ftiiti1t**r 

40 [0 0 3 1 ] :^^y ir^{cdo«t-5^o— 

h**o***-frtt:.Rtt, R = c 2 / (Ci + 

C 2 ) = ( 1 4- (Wi / (Wi + 2 ( AWi + 

hi) > ) d 2 /di ) - l tte&<DX's mmtm3 a* 
x\ Ci tt7P-f^y^-htg^*««clfiii 

V. d 2 y ONOJ^2 OO^IMf, 

Wi 1312 2 (f) JC^-fy * y -t/K7>^-t^i/U(|S, Hi 
50 12(2 2 (f) lZ»-ttf!)isV=>K2 1t»ft't&tiV 
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->!J =»>JR1 3ttlSS<Z>ft£, AWi nm3\C?f;-f*7-t 

[0 0 3 2] 3MS<DJ£JR0J2 
#30fcW»tt«WU SA-STIWirffl^fcNAND 

WH5Sr#flRbrRWrs. 14 (a) fc»-#-J: 

9 NAND177 s/^i^^yo^Ilt /u£|5 £ ffl 

5*S*Sfillt®l:, «ft*Mfctt*rfflt^r, y 
-f l/W— hlMOS h7^^«) 

^hWl2W^10nmit«t 

6 0 ^co^, «EcvDft§(cJ:t), 7P-f>fy^ 
-hSS^t^, IS«4 0 0nmS*^ ^#fc»S: K 

R, Wx.Ji«flECVDjSfe«lC«tS, CVDS i 0 2 H 
4 frMtt) 2 0 0 n miS*8tSo 
[0 0 3 3] 14 (b) (c^fj; 5l£, 7* h V 

y?77-fSM^T, CVDSi0 2 Sl4/^y 

DS i 0 2 81 4/#y^y ayRi 3*K*LT, S 
A- S T I -tr/UCD3f^H^£?g 5 , CVDSi0 2 gl 
4kXVi>'V a>-JRl 3(Cj;5y u—x-f hi 
*J8'*5/ K*|5 4 O^r^^-f^o CVDSi0 2 i 

l4/jJ?y^ynygi3(7)/^-x:y^{:, 

y^y 3>jri 3 7»»^^ h^ii 2 

[0 0 3 4 ] yxx—T-oVf— htffiffl/^ K 

95 4 ocDtf y ;yy 3^1 3«(:f 2^iE ffjt 

HiMSiCj:6)if^5 0 nmS*©MfkR4 1 £ 

t>MMlS364iltf3ft*, #y V-LJ ayJRl 3»ffi^li, ^)20 
0 nmiS^CVD Si0 2 il4 fr&?Z>tlib, # L> ^ 

r«9t5HToir'fcort)J:^o 
[0035] &tc, ESI 4 (c) #y s/y 

3V«i 3fflOK^|RW^JR4 lW«^fc7n-f>( 
y^-hSSffl/^KS4 0Sr-7^^^LT, 
iSlifffil(:hu>f4 2l:«t6o 

f^/^tTt\ h U>^4 2±ffiOffiflMtt:e4\ # y > 
y^^lgi 3«l»ojRBMfcK4 1 ^ffiffigd: ^50n 
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*SSl 1 (D^y^^yfrMWl^. «5 0 0 nm*£g<73 
8lf>H/^4 24r»j*t5. fc*3, Jb»0*#f6]^fc 

[0 0 3 6 ] tRMMbtttcj; "9 , h u-y^4 2*ffi 

SrBMfcU h U-y^4 2*E(ClRJ¥jK)2 0 nmll^ 

jo CTx.tftfnv (b> -ft^-f^yaAit, *^#« 

«tt<z> huyf4 2jo£«fc:***/M5&JtJB 1 8 

So 

[ 0 0 3 7 ] 15 (d) iC^-f £ fjx.fi, 

TEOS^«SrI^t»£CVDttliJ:^ JRWft 4 
0 0 nmi^TEO Sg35 Sr*Sf h U->^4 2 

«7D-r>fy^- hmmm^y k«4 o^te 

OS^3 5T'I^t?o 

[0 0 3 8 ] #CM, B 5 ( e ) tC^H" «fc 5 I- , T E O S 
mzst, 7D-f >r y/y- hlSffl/^ K«4 Oi 
^(7 <7)CVDS i 0 2 Kl 4^.1:^7 d — 7^ ^>f>f— htt 

K»4 o^y^yayai 3«ii2^»RKft:iR 

4 1*, «*.«^^* h n yfR I E«««:fli^fc, X 

TEOS13 5 0*Btti*#y ->y 3>Ml 3 

oJK»«>tp*j:i?T*-e, h^li 2 J: 9 n±jf 
[0 0 3 9 ] tfcic, 15 (f ) fc^-TJ:5{c, 

taCVDjfefCj: II^)6nmgtWHTO 

JO i 3N4 JJH£ > *MMfcSfcfc:J: D . _bf5S i 3 N 4 Bt«T»ffc 
ITMf 5, M«ft)6 nmiS^)S i 0 2 M£T**J* 

•TS, ^y^-#yoNOJg2 0SrMt5o 
Hffitt**-*-63ft«, 7thyy/77^Mfflt^r, 
^yv— htiffi/^ k*4 oo^^yt^ 
SMo^ y^-#y oNoi2 0 ^t5 0 -?rco 

•>y 3 vai2 l^ctt/v-y i^-r km, wtuws i 2 m 

2 2Sr*ffl-t-S B 

[0 0 4 0] -tOfttt, HffiSr^lft-r*^, SA-ST 
40 I ir/KD^ y ir/u^5(DWS i 2 J^2 2/^ y^y^y 

iig 2 i/v ?^y 0NOJI2 o^^y ^>y ^>^i 

3/^FSMl2^ S A- S T I i?/U<7>3!JRMO 

5 h7^^^WS i 2 ^2 2/^y v-y 3 VJH2 
l/^y^yayjgi Z/7-vmtWk \ 2 
y/lt, 7P-7^y/y-h^='VhD-;^ 

- hss^r-tsstis^ty t^y- SIR 

MOS h9^#«©y-h«M«r»«U ^of 
y— ^ • Kwyfc»at5« Htci^co^. cvDSi 
0 2 ^co±i^Lrcm> 19, NAN 
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tit* &mj&f£. y<y^^—>a >^coi#@, s< y K °ffl □ 
<07#j£^£rfToT, SA-STIt/^ffl^fcNAND 

[0 0 4 1 ] illtNANDS77 y <S V <DM 

m*mzis\,^T\$. las (f) <DQn<D%:*:mT~hz>m 

3 £^#S«1 1 ^#lOftfd\ 7D-f^^ 

tefflL/cllio (b) ?fr^£&^ri^;b*ifc;* ^ 

[0 0 4 2] y ir/utcjotj- -5 ^ 

>/y-htSo§iie^Rli, R = C 2 / (Ci + 
C 2 ) *s ( 1 + (W 2 / (W 2 + 2 ( AW 2 4- 
H 2 ) ) ) d 2 /di ) _1 £fc3 0-C\ M/yf4 2© 
-y 7- > ^ ^ti^jp $ £ r £ t?8 it R <7> ft 

±a*^TIBfcfc5. ::t*, ci tt7a-f-fy^-h 

hl^^^y h n^uy- h^o^f , di 14 

?-hmtm\ 2<r>mm-. d 2 yoNojR 
2 0OfiMif, w 2 (4115 (f) \z&-r* ^eyt 
/KO^-^r^/uB, h 2 14(15 (f) ic^-r^ y 

2 140 6 \Z7F-r*7-£ y hSt-*)5o 
[0 0 4 3] ^Jb, *«W*r2WO*16<D«l*Wc < t «9 

(4, Ii^IH^cvds i o 2 JR£ LTRWbfc 

tf*, CVDft«a5SiNg^SiONH«fU 

Sr««:-r«»ftteJtKi: lTSi 3 n 4 Mffl^TRS 
{b**»d»b-fnfcS i x N y J^T-&oTt>«fc 

[0 0 4 4] JEfc, *»WO*JfcO«1B«2TWt, 12 
ftK^HTOJKirBt-ftB&Jtai LT^s i 3 N 4 JK£T- 

MtSf 2^ilT-fcoTt) ct^o H(C*7t, 

mmmzx v 3 v^ws i 2 y-*^ k 

BttrRBLfc*, ^y^ynygwt), x#y 

v^y a^JR*, Mo S i 2 JR. CoSi 2 i, TiSi 
2 K«©*iL££Il^yif^ KK*fcJ:S#y*>r KJR 

r-, 7 p n-t^^^^nir^^ft:|4al3:^J!^^T^ 

So 

[0 0 4 5 ] 
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COS A - S T I W|^f:NANDS77 y is =l * ^ 
v ^ Jb« (ID M *5 it 6 HftttfbJR £ t <o Jl ffite 

t^7D-f^^ h««£tt6#y v-y 3>^{iy 

[BB^IRWftRni 

[H i ] *&m*mm Lfc3MS*>#*« 1 ^xg^ifj^ 

1(7) S A- S T I -iryu^oas&lrEir-, (a) I4^?g 
*S*g±fcy- HBMsflt* /fyv'yi'^J:U 5 cvD 
^ Si0 2 (b) IS^n-^-f 

-HIJS^yKIBtiW*, hto«*5J:VS i 3 n 
4 JR**«f LfettlB, (c) l4HTOJR*5£U*S i 3 N 

[d 2 ] ^^^^ri®^ LfcJMS0>#*M l OIi^)t^ 
^X^iiMicmPJ-rs, NANDl^tt*»*|2fi:8 
fiO S A- S T I t;u«0«fe»f 1BT\ (d) (4TE 

o sm^mi^f^m, (e) ij:TEosi^^x^f 
«t *>mi>>±j5t is±.ytm, (f) i4^>-^— ^yoNo 

V^^WS i 2 JRSriiaLfcttlB^fcSo 
[13] H2 (f) op^(560^:^:[1^^S o 

[114] **K*affiLfe|g2ft^1fiW2<DXSOffl* 

scos a- st i ±^(ommmmmx^ (a) wt** 

Si0 2 MMlfcm (b) I47n-x^>^y 
*J«Ufc*ttt,. (c) (4/^y ^y a^JRttOIS^fRgj^jR 

[15] Lfejt*(o»iii« 2 ©iao«* 

SrXSJffi^RK-rS. NANDS^tt^tetg 
©60S A- ST I 1?^3B<7>$ttlB&#r©EI-e, (d) I4TE 
OSJB**aLfctfc1«, (e) ttTEOS«*$rxyf 
/<y^U, TEOSlOtMi^y-hMttf 
ft? J: «9fS*^±^-^ UfettUR, ( f ) te^^f-tfV ONO 
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[@6] 05 (f) GDQ3flo#:;*:0T-&>6o 

[0 7] a*^SA- ST I t;^ffll^NANDl7 

0T% (a) f^S A- ST I ir/u^coSEB&^ffi0, 
(b) 130 7 (a) OA-AWtastf S«*»rBBH-Cfc 

[0 8] I^^OSA-ST I t/^|^/:NAND!7 

NAN Dfi^F JW8tt*»#E*81«) S A- ST 

i ±/utn<om»mms'v. U) li^sffiK^- 
hK-fbJR, 3^jr*5J:o«cvds i o 2 

/aufcttffi. (b) tt^lW^ftSH/yfBi: 
Hft*ftK*:*fi)tLfc*61BI, (c) IUPCVDSi0 2 
[0 9] ffi*OSA- S T I t;i/iffl^tNANDl7 
■TS, N A N D ^) S A - S T 
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I ty^(7)ftB&^ffiir% (d) IUPCVDSi0 2 
^^xj/fA^^tr, LPCVDSi0 2 ^l 

(e) I^^V^-zf !jONOi$rMl, zrvhn— 

y- h«*fctt**y a vJRirWS i 2 I^fflt 
[010] ^OSA-STIt;l/^V>fcNANDf 
(a) 1309 (e) <nR^<D$:*:m. (b) ft*?**/^ 

io as^*ffi«ffi^H^*>s. 

13, 2 1- 

ztf y > y 3 VJB, 14-CVDSi0 2 15, 3 

3, 1 6, 1 7, 3 4, 4 1, 4 3 — 

mmtm. 1 s-^+^^mitm* h-lpcvds 
io 2 8, 2o-^y^-#yoNol, 22-wsi 

2 JR, 3 0, 4 0- 7o-f^^y-h«8ffl/<yK 
95, 3 1- HTOJI, 32-Si 3 N 4 ^ 35-TE 
O S^ 
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41 J&BMbH 



14 




*-40 -du-^-k^o 

13 
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11 
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P Oxib 
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^.14 CVOSIOaK 
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19 LPCVDSiOzfig 
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